The molecular dynamics during the formation of a polymer dispersed liquid crystal ͑PDLC͒ was followed by dielectric relaxation spectroscopy in the frequency range from 10 −1 to 2 ϫ 10 6 Hz and over the temperature range from 158 to 273 K. The composite was produced by thermal polymerization induced phase separation of a mixture of triethyleneglycol dimethacrylate and the nematic liquid crystal, E7, in the proportion of 60:40 w/w. Both monomer and liquid crystal vitrify upon cooling having glass transition relaxation processes already characterized by some of us; yet E7 was previously studied in a narrower frequency range, so the present work updates its dielectric behavior. The starting mixture exhibits a rather complex dielectric spectrum due to the detection of multiple processes occurring simultaneously in the monomer and liquid crystal constituents. The PDLC formation occurs by mobility changes essentially in the liquid crystal tumbling motion, while the main relaxation of the monomer depletes upon polymerization. A low intense secondary process of E7 hardly detected in the bulk material is enhanced in both starting mixture and final composite allowing its characterization.
The molecular dynamics during the formation of a polymer dispersed liquid crystal ͑PDLC͒ was followed by dielectric relaxation spectroscopy in the frequency range from 10 −1 to 2 ϫ 10 6 Hz and over the temperature range from 158 to 273 K. The composite was produced by thermal polymerization induced phase separation of a mixture of triethyleneglycol dimethacrylate and the nematic liquid crystal, E7, in the proportion of 60:40 w/w. Both monomer and liquid crystal vitrify upon cooling having glass transition relaxation processes already characterized by some of us; yet E7 was previously studied in a narrower frequency range, so the present work updates its dielectric behavior. The starting mixture exhibits a rather complex dielectric spectrum due to the detection of multiple processes occurring simultaneously in the monomer and liquid crystal constituents. The PDLC formation occurs by mobility changes essentially in the liquid crystal tumbling motion, while the main relaxation of the monomer depletes upon polymerization. A low intense secondary process of E7 hardly detected in the bulk material is enhanced in both starting mixture and final composite allowing its characterization. 
I. INTRODUCTION
Polymer dispersed liquid crystals ͑PDLC͒ consist of nematic liquid crystal droplets dispersed in a polymer host, which are able to switch electrically from an opaque scattering state to a highly transparent state, having potential for a wide range of electro-optical applications ͓1-5͔.
PDLCs are usually prepared by a polymerization induced phase separation process ͑PIPS͒, being the assessment of its performance in most applications, intimately related to the morphologies emerging under polymerization ͓6͔. The dynamical evolution during the formation of a PDLC is determined by the simultaneous crosslinking polymerization of the monomer and segregation of liquid crystal that coexist, at intermediate times, with unreacted monomer. Dielectric relaxation spectroscopy may provide here useful information since it monitors the molecular mobility through the reorientation of molecular dipoles under the influence of an oscillating electrical field. It also contributes to the understanding of the orientation of the liquid crystal under an electrical field which plays a major role in the PDLCs performance and is not well understood at a molecular level ͓7͔.
In the present work we investigated, by dielectric relaxation spectroscopy, the formation of a PDLC having 3-ethyleneglycol-dimethacrylate ͑TrEGDMA͒/E7 ͑60:40͒ w/w as starting mixture, where the TrEGDMA polymerization was induced by the 2 , 2Ј-azo-bis-isobutyronitrile ͑AIBN͒ initiator according to a free radical mechanism; since TrEGDMA monomer is bifunctional, the final product has a crosslinked structure, belonging to a class of multifunctional acrylate monomers widely used in the production of coatings, information storage systems, spherical lenses and dental biomaterials ͓8-10͔.
Both TrEGDMA and E7, a nematic liquid crystalline mixture, easily supercool having calorimetric glass transition temperatures of 187 ͓11͔ and 211 K respectively ͓12,13͔. The nematic temperature range of E7 is thus greatly extended relative to single liquid crystals, extending from its nematic to isotropic transition at 313 K down to the glass transition temperature. The relaxation processes associated with the glass transition of both bulk monomer and E7 were already dielectrically characterized by some of us ͓11,14͔. Besides the main glass transition relaxation process that diminishes under polymerization, TrEGDMA also exhibits a secondary relaxation related with localized mobility, which stays over after polymerization reaches completion ͓15͔. The E7 nematic mixture presents the dielectric behavior of a single component unaligned liquid crystal, where the dipole moment relaxes complementary between parallel ͑more intense process in bulk material͒ and perpendicular alignments relative to the applied electrical field, presenting simultaneously the typical features found in oriented samples ͓14͔. Therefore, the E7 ͓14͔ dielectric spectra reveal a superposition of two relaxation mechanisms: a main relaxation peak involving the hindered rotation about the short molecular axis, related to the parallel alignment of the director in the electric field ͑frequently designated as delta process͒ and high frequency process originated by librational fluctuations around the long molecular axis, related to the perpendicular alignment of the director in the electric field. Additionally, a third relaxation process was detected at low frequencies, that was attributed to either reorientation motion of molecular aggregates ͓16,17͔, or partially immobilized molecules ͓18͔. The perpendicular contribution and the low frequency process manifest as, respectively, high and a low frequency shoulders largely merged under the main peak. E7 is now 
